Introduction. Percutaneous transhepatic biliary drainage (PTBD) comes as safe and effective alternative when endoscopic biliary decompression is unavailable. However, PTBD as invasive procedure has its own risks and complications. Our aim was to evaluate the clinical outcomes and possible benefits of an ultrasound guided percutaneous transhepatic biliary drainage as the first step in the palliative treatment of malignant biliary obstruction. Methods. Retrospective review of patients undergoing percutaneous transhepatic biliary drainage from January 2014 to December 2015 at the Department of Surgery, Hospital of the Lithuanian University of Health Sciences was performed. Patients were reviewed for demographic data, laboratory tests, complications, outcomes, hospital stay and mortality rate. Results. During the study period ninety nine patients (median age -68 years, (44 -95) received 124 biliary drainage procedures for malignant obstructive jaundice. Prior the percutaneous drainage fifty eight patients (58.6%) were unsuccessfully treated by ERCP. Forty patients (40.4%) were diagnosed with periampullary tumours, thirty (30.3%) had proximal/hilar cholangiocarcinoma, and twenty nine (29.3%) had biliary obstruction due to metastatic disease. Acute cholangitis was present in fifty two (52.5%) patients. After drainage procedure total serum bilirubin decreased in eighty seven (87.9%) patients (from 293.72±131.9 µmol to 193.11±117.49 µmol, p<0.05). Reduction in Gammaglutamyl transferase and Alkaline phosphatase was observed in ninety four (94.9%) patients. Seventy patients (70.7%) underwent additional interval procedures. In 62 (88.6%) cases
Introduction
Malignant biliary obstruction is a serious complication of hepatobiliary tract malignancies and occurs when bile ducts are obstructed either by direct tumour infiltration or external compression [1] . Bile flow to duodenum is blocked and patients usually presents with jaundice, fever and cholangitis. General patient condition is impeded and further administration of chemotherapy is restricted [2] . Most common malignancies associated with obstructive jaundice are hilar cholangiocarcinoma, periampullary tumours (tumours of pancreatic head, duodenum, distal common bile duct or papilla of Vater) and metastases to porta hepatis from malignancies of various localizations [3] . At the time of diagnosis most of these tumours are unresectable, carrying poor prognosis, and making palliative treatment the only option. In order to prevent cholangitis, sepsis and other jaundicerelated complications biliary drainage should be performed, with endoscopic drainage being the first choice option [4] . Percutaneous transhepatic biliary drainage (PTBD) comes as safe and effective alternative when endoscopic biliary decompression is unavailable due to proximal biliary obstruction, altered anatomy associated with previous surgery or poor general patient condition [4] . However, PTBD as invasive procedure has its own risks and complications.
The aim of this study was to evaluate the clinical outcomes and possible benefits of an ultrasound guided percutaneous transhepatic biliary drainage as the first step in further treatment of malignant biliary obstruction.
Materials and Methods
A retrospective single center study was performed at the Department of Surgery, Lithuanian University of Health Sciences patients, who were managed at our Department from 01-01-2014 to 31-12-2015 were included. Data was collected using specially developed and prospectively maintained database.
During the two year period one hundred twenty three patients underwent successful PTBD procedures. We excluded twenty four patients with benign or unverified biliary obstruction. Ninety nine patients met the inclusion criteria: (1) diagnosed primary/metastatic hepatobiliary tract malignancy; (2) elevated serum bilirubin and/or jaundice symptoms; (3) unsuccessful previous endoscopic drainage procedures; (4) successful PTBD. Diagnosis was made by radiological evaluation (abdominal ultrasound, computed tomography, magnetic resonance tomography imaging) and/or histological verification (ultrasound guided biopsy, intraoperative findings).
Patients were reviewed for demographics, laboratory tests prior to PTBD, complications related to percutaneous drainage, outcomes (laboratory tests at the time of discharge and/or additional interval procedures), hospital stay and mortality rate. The Kaunas Regional Biomedical Research Ethics Committee approved the study (protocol no. BEC-MF-177) and allowed the use of publicly unavailable database.
Drainage procedure. Depending on the location of the bile duct obstruction, a right intercostal and/or left epigastric approach was chosen. The appropriate intrahepatic bile duct was punctured under ultrasound guidance using 21 Gauge (G) needle. A 0.035" guidewire was introduced into the bile duct. After the tract dilatation, a 6Fr drainage catheter was passed over the guidewire, followed by cholangiography.
Statistical analysis. Statistical analysis was performed using SPSS 20.0 for Windows (SPSS Inc., Chicago, USA). The data are presented as mean ± Standard deviation or median and range. For comparison between groups, the Mann-Whitney test or Student's t test was employed where appropriate. P< 0.05 was considered statistically significant.
Results
We have analyzed data from 99 patients (F:M ratio 1.3) who have been admitted to Surgical Department over a two year period because of malignant biliary obstruction. Median age of patients was 68 years, ranging from 44 to 95 years. Forty patients (40.4%) had obstructive jaundice because of periampullary tumours. In thirty patients (30.3%) Table 3 . Additional interval procedures. 
GGT -Gamma-glutamyltransferase; ALP -Alkaline phosphatase; AST -Aspartate transaminase; ALT -Alanine transaminase
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proximal/hilar cholangiocarcinoma was diagnosed and the remaining twenty nine (29.3%) patients had biliary obstruction due to metastatic liver disease (Table 1) . Acute cholangitis was present in fifty two cases (52.5%). Prior to percutaneous procedure in fifty eight patients (58.6%) unsuccessful ERCP was attempted. Two of these patients have developed acute post ERCP cholangitis. Ninety nine patients received 124 successful PTBD procedures (averaging 1.25 procedures per patient). Twenty three patients received 1 additional percutaneous procedure, and one patient -2 additional percutaneous drainage procedures after initial percutaneous drain dislocation. Eighty eight patients had successful PTBD at first attempt (success rate 88.9%). In eleven patients PTBD was performed during the same admission by following attempts. At the time of discharge or prior to removal of biliary drainage catheter level of total serum bilirubin, gammaglutamyltransferase (GGT), alkaline phosphatase (ALP), aspartate transaminase (AST) and alanine transaminase (ALT) reduced significantly, compared to values prior to PTBD (Table 2) . Following PTBD 70 patients (70.7%) underwent additional interval procedures. In 62 (88.6%) of these a successful percutaneous transhepatic biliary stenting was performed with three patients receiving simultaneous biliary stenting and drainage procedures. One patient with obstructive jaundice caused by pancreatic tumor, poor general condition, acute renal insufficiency, and pneumonia, had intrahepatic drainage catheter dislocation, followed by percutaneous cholecystostomy. In two patients Whipple procedure was performed and one patient underwent right hepatectomy with hepaticojejunostomy. All remaining patients with successful PTBD were directed to oncology department for further systemic treatment (Table 3) . Average in hospital stay was 25.5±17.9 days, ranging from 6 to 124 days. In hospital stay after PTBD was 19.9±17.3 days, ranging from 2 to 116 days. Drainage related complications occurred in thirty four (34.3%) patients with drain dislocation being the most common (n=26 (76.5%). In case of drain dislocation, additional PTBD procedures were carried out, if possible. Three patients with haemobilia (8.8%) were successfully treated by transcatheter embolization. Two patients with external bleeding at the location of drain insertion (5.9%) were managed conservatively. All complications associated with bleeding were diagnosed and managed immediately after drainage procedure. Postprocedural cholangitis developed in two (5.9%) patients and was treated conservatively (antibacterial therapy). Single patient with biliary peritonitis, caused by drain dislocation, was treated by ultrasound guided percutaneous abdominal drainage and antibacterial therapy (Table 4) . Overall hospital mortality reached 27.3% (27 patients) with 1 drainage related death (procedure related mortality rate -3.7%). Deceased patient was 86 years old female with acute cholangitis and jaundice due to the hilar cholangiocarcinoma. The patient developed biliary peritonitis and sepsis caused by catheter dislocation 14 days after PTBD. All other in hospital deaths were due to advanced stage of disease and severe comorbidities, which were present in 19 (70.4%) out of 27 patients. Fourteen (51.9%) deceased patients had persistent acute cholangitis, which was one of the factors, leading to fatal outcome.
Discussion
Our retrospective study revealed that PTBD was an important and effective alternative to other biliary drainage methods in our facility. Our results do not differ significantly when compared to other similar studies [1, 5, 6] .
Biliary obstruction occurs, when bile passage from bile ducts to intestines is blocked [6] . Main causes of biliary obstruction are divided into malignant and benign, with gallstones, biliary tract strictures and chronic pancreatitis reported as the most common benign diseases. Metastases, pancreatic cancer and cholangiocarcinoma are the most common malignant causes of biliary obstruction [6] . Pancreatic ductal adenocarcinoma was the main cause of malignant obstruction in our cohort, sharing similar results with others [5, 7] . Hilar cholangiocarcinoma and liver metastases from colorectal malignancies were second and third leading causes of obstruction. At the time of diagnosis, majority of malignancies are at advanced stage and incurable, making palliative treatment the only option [5] . For patients with malignant biliary obstruction ERCP is the first choice procedure to decompress the biliary tract [8, 9] . In some cases, such as duodenal obstruction or altered anatomy due to previous surgery, ERCP may fail, making PTBD an important alternative, with a satisfactory therapeutic success rate [10, 11] . PTBD has been shown to be effective to achieve biliary decompression and allow patients receive further treatment [12] .
In recent years, mainly because of PTBD associated complications, alternative methods have been developed [6] . One of the most frequently used alternatives to PTBD is Endoscopic Ultrasound (EUS) guided biliary drainage (EUS-BD). Recent studies revealed that EUS-BD and PTBD share similar technical and clinical success rates, with PTBD being slightly more successful technically [7] . However, differences in the rate of adverse effects is reported. Results of newly published study by Avila et al. [13] shows, that EUS-BD is associated with not only lower complication rates, but shorter hospital stay and lower cost. To sum up, EUS-BD offers safe and effective alternative to PTBD, without use of external drainage catheter. Lack of evidence from multicenter and randomized controlled trials analyzing safety and therapeutic profiles of EUS-BD, still limits its use as a standard procedure. Meanwhile PTBD with its widespread availability remains primary alternative to unsuccessful ERCP [14] .
The main objective of our study was to analyze the clinical outcomes of ultrasound guided PTBD and its role in further palliative treatment of malignant biliary diseases. Clinical success is described as a certain amount of reduction in serum bilirubin values after the PTBD, as compared to these values prior to drainage procedure [5, 15] . Similarly, we have shown significantly reduced bilirubin and liver enzyme values after PTBD, indicating satisfactory clinical effectiveness.
Reported rate of procedure related complications ranges from 7.8% to 39.2%. Rate of drainage related deaths ranges from 0.7% to 2.98% [4] [5] [6] [7] 14] . Our result of 34.3% drainage related adverse effects (with 1 drainage related death) does not exceed the reported morbidity and mortality rates. Use of ultrasound guided drainage, higher patient age, high incidence of comorbidities (59.6%), and no use of prophylactic antibiotics prior to PTBD procedure may be just a few reasons accounting for relatively high postprocedural morbidity in our facility. One of the important and easily corrected variables to improve safety of PTBD might be preoperative antibiotic prophylaxis. Heedman et al. [16] described significantly lower drainage related complication rates after antibiotic prophylaxis for patients with malignant biliary obstruction. Liu et al. [17] reported better drainage effectiveness in patients, who received PTBD via left liver lobe entry. Left liver lobe entry for PTBD drain insertion was routinely used at our institution.. However, in eight patients right or bilobar approach was chosen. No differences in success and morbidity rates were observed.
Avoiding complications and discomfort, related to external drainage catheter, percutaneous transhepatic biliary stenting (PTBS) is used as a safe and effective palliative treatment of choice for inoperable hepatobiliary tract malignancies [18] . Bare self expandable metallic stents (SEMS) are used because of their superiority to percutaneous plastic stents [19, 20] . PTBD was used as a first step, followed by percutaneous stenting at our institution. During two year period 62.6% patients have been successfully stented during the same hospital admission. Our results are promising when compared to the data published by Robson et al. [1] , where only 41% of patients received biliary stent insertion after external drainage procedure for malignant biliary obstruction.
Conclusions
Percutaneous transhepatic biliary drainage acts as a relatively safe and effective method to reduce malignant obstructive jaundice. Despite satisfactory results of PTBD further adjustments are needed to minimize procedure related morbidity rates.
